INTRODUCTION

65
The potential for the home environment to act as a reservoir for bacterial pathogens has long been 66 considered by epidemiologists (1, 2) . In particular the domestic sink drain has been identified as a 67 potential risk due to continual hydration and nutrient availability, which promotes microbial growth 68 and the establishment of taxonomically diverse biofilms (3, 4) . The open nature of the drain allows 69 for its continuous inoculation with a plethora of microorganisms originating from both food waste 70 (5) and potentially, in the case of organisms such as Legionella sp., through the tap water (6). Whilst 71 there are only a small number of reports in the literature on the microbial ecology of such 72 environments, the persistence and recalcitrance of bacterial biofilms is widely acknowledged (7, 8) 
73
and often results in ineffective disinfection by chemical control agents (9) . Furthermore, the fact that 74 biocide-containing formulations will be diluted from the point of application within a drain system to 75 sub-lethal concentrations increases the risk of resistance selection. Bacterial biofilms are also 76 recognised for the spread of antibiotic resistance determinants between species within the biofilm via 77 horizontal gene transfer, further adding to concern over their role in the spread of antimicrobial 78 resistance within the domestic environment (10).
80
The widespread use of products containing biocides has led to concern over the potential selection of products (14, 15) . Increased expression of multidrug efflux pumps in certain bacteria has been 88 previously associated with reductions in susceptibility both to .
90
Whilst the generation of biocide insusceptible bacteria has been reported for certain combinations of 91 bacterium and biocide (19, 20) , such observations have been based mainly on data generated through 92 the exposure of bacteria to biocides in simple aqueous solution in the laboratory. In the real world, 93 biocides are formulated into products containing various sequestrants and surfactants that may affect 94 antimicrobial potency as well as having mitigating effects on the development of bacterial 95 insusceptibility (11). Furthermore, data used to assess the risks and benefits of biocide use have 96 mostly been generated using pure cultures of bacteria, whilst in the environment bacteria usually 97 exist as complex mixed species biofilm communities that are inherently recalcitrant to antimicrobial 98 treatment (7, 21 
178
Minimum bactericidal concentrations (MBC) were determined as stated previously (23, 26, 27) . red mix (Bioline, UK) and comprised 35 cycles of 94 °C (1min), 52.6 °C (1 min) and 72 °C (1min).
196
Amplicon purification was achieved using a Qiagen PCR purification kit (Qiagen, UK) per the 197 manufacturer's protocol. Next generation sequencing was performed using the Ilumina MiSeq 198 platform (2 x 300bp) at the Genomic Technologies Core Facility, The University of Manchester.
199
Data processing was performed using QIIME 1.8.0 (30 The nested nature of the questions stated above supports the use of the step-wise modelling approach 225 (Table S1 ). Where at each step, starting with the outer question in the series and working in, the sum 226 of squared residuals (SSR), lower values indicate better fit, was recorded. An F-test was applied to 227 assess the significance of the reduction in SSR after each step with the corresponding p-value 228 reported. A constant model was used to analyse the data for simplicity. In doing so we are assessing 229 how the average bacteria count over time is affected in the groups created by the questions above.
230
Below we provide details of how the constant model was used within the step-wise modelling 231 approach.
233
In the first step we fitted a constant model to the data of interest. In the second step, we allowed the 234 constant value to differ before and after 1% BAC treatment. In the third (final for question series i
235
and ii) step we allowed constant value post 1% BAC treatment to differ between the formulated and 236 un-formulated conditions. For series iii a fourth (final) step was conducted in which we allowed the for all selected functional groups was observed in both the BAC-s and BAC-f exposed systems.
269
At the end of the antimicrobial exposure period, when comparing the total effects of BAC-f to BAC-270 s respectively, total viable counts were as follows: 3.9 v 6.1 Log 10 cfu/mm 2 total aerobes, 3.7 v 5.7
271
Log 10 cfu/mm 2 for enteric bacteria, 3.9 v 5. Fig. 1 ), from before BAC exposure to after exposure, there was (Tables 1 and 2 . Fig. 1 ). These bacteria were suppressed during exposure to BAC 290 at 1 % (P< 0.001), and formulation significantly increased this effect (P< 0.001).
291
With respect to the relative abundance of bacteria capable of growing on antibiotic-containing agars, suggests that effects on bacteria capable of growing on antibiotic section plates could be grouped in 295 the following way. CIP and KAN (similar decreases), AMP and CEP, which give similar, larger 296 decreases, followed by than TET, which underwent the largest decrease.
297
The identities of bacteria isolated on agars containing BAC or antibiotics before and after exposure 298 to 1 % (w/v) BAC-s and BAC-f were determined through sequencing of the 16S rRNA gene (Table   299 2). Isolates varied in their abundance throughout the BAC exposure period with insusceptible 300 organisms becoming more prevalent from potentially undetectable levels prior to BAC treatment.
301
Biocide (Table 3) and antibiotic ( remained at levels comparable to baseline during microcosm exposure to 0.1 % (37.8 % ± 7.11) and 333 1.0 % (25.4 % ± 6.52) BAC-s ( Figure 2B ).
334
The ordination of unweighted UniFrac distances suggest that baseline microcosm samples exhibited bacteria to biocides and antibiotics has been widely documented in previous reports (17, (37) (38) (39) .
375
Increases in the abundance of such organisms may accompany reductions in the more BAC-376 susceptible bacteria. This may be due to decreased competition for nutrients, which has been 377 previously reported in similar microcosm systems and it further supports the reduction in overall 378 bacterial viability observed in both of our systems after BAC treatment (22, 23). Bacteria isolated 379 from the microcosms exhibited minor reductions in BAC susceptibility after BAC exposure (≤2-fold) 380 when tested in planktonic culture (MIC and MBC). BAC concentrations that inhibited the growth of 381 these bacteria were, however, considerably lower than the selective agar concentrations on which the 382 bacteria were initially isolated from the microcosms and c 100-fold lower than the BAC 383 concentrations that the microcosms were exposed to. The former may be due to differences in the 384 methodologies, the latter indicative of the well-documented recalcitrance associated with growth in 385 the biofilm phenotype.
387
Low susceptibility to BAC in pseudomonads has been previously attributed to increases in the 388 expression or activity of multidrug tolerance efflux pumps that can actively remove QACs, such as 389 BAC, from the cytoplasmic membrane core, thereby reducing their antibacterial efficacy [20, 21] .
390
Since multidrug efflux pump expression has also been associated with changes in bacterial 391 susceptibility towards chemically unrelated third party agents [22] , it has been suggested that efflux- 
